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mperfund Site, Comnierce City, Colorado 

STATEMEm' OF BASIS AND PURPOSE 

This decision document presents the selected remedial aaion for Operable Units 
3 and 6 (OU3/OU6), the 43th a3-d Holly Landfill (the 'Xandfiir""), at the Sand Creek 
ladustriai Supermnd Site in Commerce Ciiy, Colorado. This remedial actioa lia5 been 
developed in accordance mth the Comprehensive Environmental Response, 
Comperisation and Liability Act of 1980 (CERCLA) as amended by the Superfand 
Amendments and Reauthorization. Act of 1986 (SARA), applicable state laws, and the 
National Oil and Hazardous Substances Pollution Contingency Flan (the National 
Contingency Plan (NCP), Title 40 Code of Fed-sral Regulations Pari 300). Tliis 

record for OU3/01 

ASSESSMENT OF THE OU3/OU6 

Actual or threatened releases of hazardous substances from ths LarnMlL if not 

aaarsi 
(ROD), may present an imirdnent and substantial endangerment to public 
welfare, or the environment. 

Dfidv..ASi. iN \jr V TT^" 

existing at the Landfill and will ensure that: (1) emissions of landfill gas are controlled to 
prevent inhalation at levels that pose an eBdangerment to human health or the 
environment, (2) accumulation of landfill gas is minimized in order to prevent explosion 
hazards. (3) dermal contact '^ith the landfill contents is prevented, and (4) the use of 

• Continued operation and maintenance of the OU6 landfill gas-



Continued maintenaF'.e of the soil cover system with improvemeots 

reviews. 

aad impieme 

The selected remedy is protective of Iiumas heal'th and the eEvironment comtsMes 

appropnate to tne resieaiai action, ana i$ cost stiecnve, ims remedy uniizes : 
soiutioa^ and altemati%'e treatment tecimoiogies to the maximiHn extspi practicable for 

itnn; 
priBcipai dement. Condensate generated during operation of the LFGES will be treatsd 

The size of the LandSIl and the fact that there are ao on-site hot spots that 
represent the major sources of contaminadon preclude a remedy in which contamii 
could be excavated and treated effectively. Hoi^ever, basards assodatsd with expo-

h 1 j ^ ^ /^ 5-» T 
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system. Groundwater contamination attributable to OU3 is not considered to b 
' tJireat and potential exposiire pathways for ground water t 

le. 

Because this remedy will result in hazardous substances remaiiiing on-site, 
review will be conducted evew live years after commencement of rsmedisi actici 

. / 

tlm environment. 
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/^dck W. McGraw, Acting Regional A^dmiriistrator 
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^.-7 

Location of the 4Sth and Holly Landfill (OU3/OU&) at the 

Landfill (OU3 and OU6), Sand Creek Industrial Siiperfond Sit̂  

C. sure roint Concsmrat^ons . . ,. 

15 

17 



««.,Us 

A.1 

A.2 

Exposure Assumptions Used to ^timate Risks for MLE- and 
RME Scenarios . . , . . . . . . . , . . . . . , , . . . . . . . , , = . , . . . . . _ . . , 19 

Total Cancer ajid NoE-Caiicer Risk Estitiiates by Exposere 

Pathway for Current and Potential Fumre Scenarios , , 21 

Co.st SiHnmary for the Selected Remedy 34 

institutional Controis Ctiirently in Flaoa at OU3/OU6 A2 

.Available Supplemental Instiruiional Controls . . , A3 

"ai Additional Supplemental Instirational Control . . . . . . . . . . . . . . . A.4 



"**T!54 iS'%. ICE CUT, a 

r^A ^ jf^'@^ IT T V ^ " ^ 

"The Sand Creek Industrial Superfund Site (Figure 1) occupif 
i.iTy m AGairss COLintj, 

County of Denver, Colorado. The site is centered near the intersection of 52nd Avenue 
î et U.S. Interstate 270 is directly nonh of the site, Fou: 

• " i i J i U i i U ^ 1 ition are present at the Sand Creek Indt 
currently inactive: the Colorado Organic Chemical property, the 48th and Holly Landfill., 

petroieimi contamination). The 4Sth and Holly Landfill (Operable Units 3 and 6; 
OU3/OU6), hereafter referred to as "the Landfill," is the focus of this Record of 
Decision (ROD) and is located In the southem portion of the Sand Creek lodustnai 
Superfund Site. Tne Landfill encompasses an area of approx3.mately 150 acres and Is 

west by Dahlia Street, and on the east by the intersection of the railroad right-of-way and 

Land use near the Sand Creek Industrial Superfund Site is primarily industrial 

supply companies, warehouses, and small businesses. Several other Superfund sites are 
ilso loca c a , iiiw the Koc%" Mountain .Axsenal, ^iicimciii 

ties adjacent to the site are zoned for light and heavy 
industrial, industrial park, industrial park storage and agricuitural uses. Fiiteen 
residences with approximately 25 people are located within a mile radius of the site. 
The daytime population reaches several hundred due to the local businesses and 
industrial nature of the area. Tno. entire Denver parcel is zoned for heavy industrial use.. 
No changes in zoning are anticipated by the City and County of Denver Planning 
Administration (CCDPA) in the near future, CCDPA indicates that long-range land-use 
plans will depend on the fate of Stapleton Intems.tionaI Airport follo^wing completion of 

new Denver International .Airport. 

Tlie Commerce City parcel is zoned for agricultural and heavy industrial use. 
Commerce City's Comprehensive Plan for 1985 to 2010 indicates that mture land use of 
this area will be primarily 
Sand Creek fioodolain. 

Municipal water for the metropolitan area surrounding OU3/OU6 is supplied by 
the South Adams County Water and Sanitation District (SACWSD) and the Denver 





located north of 1-270 is a major- source of water supplied by SACWSD. Water supplied 
by the DWD is obtained primarily from surface-water sources jocaied outside of the 
Saad Creek Industrial Superfund Site area. 

In 1990, lh& Tri-County Health Department (TCHD) prepared an inventory of 
private wells within the areas bounded on the north by Sand Creek, on the south by 
Interstate 70 (1-70), on the west by Colorado Boulevard, and on the east by Quebec 
Street. Hie Landfill is located within these boundaries and covers most of the westein 
two-thirds of fnt survey area. The purpose of the mventory was to identify' tlie locations 
and uses of all wells within the study area. Results indicated only tvvo properties where 
private wells are u.sed for drinking water and both wells were completed in the Arapahoe 

lYiriEi iJi&L^ Sl.^^ 1.\JB 

Before filling operations began at the Landfill, the land was used primarily for 
agriculraral purposes. A review of aerial photographs taken in 1956 and 1964 shows ihat 
sand and gravel mining operations occurred along the southem boundaiy of the Landfill 
A.erial photographs also show that in 1967, a fii.'̂ .er drain system, consisting of a series of 
clay tile lateral collector drains, was reportedly installed along the base of an erosionai 
escarpment located along the south side of the Landfill near 48th Avenue. The reported 
purpose of the drain system was to intercept groundwater seepage from the terrace 
deposits forming the escarpment. The drain system routes water beneath the Landfill 
through a concrete drainpipe which empties via a corrugated metal drainpipe into a 

portion of the Landfill east of Ivy Street m 1967. In 1968, landfilllng operaiioiK were 
initiated west of Ivy Street. According to the former Landfill operator, fill activities 
began at the south end of the Landfill and proceeded to the north in one layer or ' lift." 
Daily cover material was graded from on-site areas, and ihe waste was watered to aid 

Tne Landful accepted both demolition and domestic refuse, and the trash was 
sorted before dumping. Metal refese, such as sioves and refrigerators, was placed under 
the Colorado and Eastem Railroad Company right-of-way. Knov̂ x̂  hazardous and 
pathological, wi^tes were reportedly excluded from disposal at the Landfill; however, the 
method used to exclude these wastes Is not known. In addition, it is not known whether 
this reported operating practice was consistently employed. The Landfill was closed in 
1975, and the area was reveeetated. 

.977, two men were killed and five injured in two explosions of 
combustible gases that occurred in a water conduit under construction by the DWD 



northwest of the intersection of 52nd Avenue and Dahlia Street A subsequent 

Adams County Fire Prevention Bureau (SACFPB) concluded that the e^losions v/era 
caused by methane gi^ migrating from the Landfill. In response to the explosions and 
the detection of com.bustible gases migrating offsite, two methane gas venting systems 
were installed at the Landfill. Budington Northern Railroad (BNR), in cooperation with 
TCHD and CDH, installed an experimental pa.ssive venting system utilizing wind 
turbines along the perimeter of the western 2S-acre portion of t.he Landnll in 1978. In 
early 1980, an additional passive methane-gas venting system v/as installed in the eastern 
portion (east of Ivy Street) of the Landnll Foiiowing the explosion, TCHD and 
SACFFB also periodically monitored for methane gas in businesses surrounding the 
Landfili The detection of methane gas in nearby buildings, especially around cracks in 
foundations and bjsseoient wails, supported the conciusion that methane gas was 
migrating offsite of the Landfill. In 1981, TCHD detennined that the passive venting 
system was ineffective, and as a result, BNR installed an active venting system along the 
southwest and northwest edge of the Landfill. Gases collected in this system were 
vented to the surface through three stacks. 

in 1982, the U.S. EPA Field Investigation Team (FIT) performed an evaluation of 
the Sand Creek Industrial Site to see if il sh uld be olaced on the National Priorities 

in December 1982 the Sand Creek Industrial site was added to the NPL. In its 
investigation, t i l conducted groundwater sampling downgradient of the Landfill as well 
as soil and surface water sampling in order to assess the degree of contaotination in the 
area. Analytical results indicated the presence of several volatile organic compounds 
(VOCs) in ground water, including 1,1-dichloroethane (1,LDCA); 1,2 trans-
dichloroethene (1,2 trans-DCE); l,ia-trichloroethane (1,LI-TCA); and 1,1-
dichloroethene (1,1-DCE). Inorganic compounds that were detected at concentrations 

In late 1983, BNR installed 12 monitoring wells within and around the Landfill 
and collected groundwater and surface-water samples for analysis. Concentrations of 
arsenic, selenium, lead, antimony, and phenols exceeded EFA drinking water standards 
or clean water standards in the area. In January 1984, EFA resampled these locations h 
the northern portion of the Landfill Elevated leveis of volatile organics (benzene; 
chlorofonn; 1,2-DCA; 1.1-DCE; 1,2 trans-CCE; tetrachloroethene (PCE); and 1,1,1-
TCA), heav}' metals (cadmium, iron, and manganese), and one phthalate ester \vere 

ot a 
Remedial Investigation/Feasibility Study (RI/FS) for the Sand Creek Industrial 
Superfund Site. The site characterisation repon was completed in 1988, During that 
time, BNR continued to investigate possible groundwater contamination in the vicinity o 
the Landfill. Four newly installed wells and ihtet existing wells were sampled and 

file:///vere


indicated the p!"esence of slightly elevated concentrations of total dissolved solids (TDS) 
and iron, and low concentration of IJ-DCE and i,l-DCA downgradiem of the Landfill. 

In August 1987, Engineering-Science, Inc. (ES) collected and analysed one air 
sample from each of die three active methane gas venting stacks to determine whether 
emissions could cause adverse health effects. In addition, ES collected four surficial soil 
samples to assess Ctnissions resulting from the upward diffusion of gas through the 
Landfili cover. Collectively, s,ixteen VOCs were detected ia the stack vent gas samples. 
No indication of contamination was observed in ihe soil samoles from the landfill cover, 

Docket No. CERCLA-VIT1-90-GS) to Landfill. Inc. (Ll) and SNR to perform an RI/FS 
for the 48th and Holly Landfill (OUS), EPA's Statement of Work (SOW) io the OU3 
AOC included the existing Landfill, the spring emerging from the toe of the Landfill, and 
the associated surface-water drainage to the point where the drainage eulers a concrete-
lined ditch, Harding Lawson Associates, Inc. (HLA) on behalf of LI and BNR, 
completed the draft revised Risk Assessment (RA) in April 1992 and the final OU3 RI 
in June 1992, In response to EFA comments and current Superftind guidance, the OU3 
RA was revised and finalized in early 1993. The Focused Feasibility Study (FFS) for 
OUS was completed and submitted to EPA in March 1993. 

On August 15, 1990 EPA issued a Umlaierai Order (Docket No. CERCLA-VHI-
90-20) to O and BNR which delineated the PRFs' role in the OU6 Removal Action. 
The OU6 Order addressed explosive and health risks associated with gaseous emissions 
released from the Landfill and became effective on August 25, 1990. An amend.mem 
issued in September 1990 to the OUS AOC provided for the inclusion of gaseous 
emissioris from the Landfill (i.e., OU6) under OU3 foilovidng the ftill implementation of 

In November 1990, an Engineering Evaluation/Cosi Analysis (EE/CA.) was 
•ed for OU6 at the Landfill The report described the site conditioris which 

justified a Removal Action, identified Removal Action objectives, discussed remedial 

to request and document approval of the FRF-financed Reoioval Action for OU6 in 
December 1990. An active landtlll gas-extraction system (LFGES) was installed by Ll 

The LFGES replaced the previously installed systems and consists of a series of gas 

connected to a single point in the g ^ collection system are operated alternately to 
induce the flow of gases from the gas extraction wells. Tne gas is diverted to an 

oas monitonn, 
se perimeter of the Landfill to monitor the LFGES pertormance. The probes 

are monitored at least monthly for methane concentrations and gas oressiire. 



TiOt' 

The cQiBinttnity has expressed limited interest in OUS 
Creek Isdiistrial Superfund Site, in general. EFA h 

^miaumw relations activities to kttp the public informed of 

asd OU6, specifically, 
as undertakes several 

related to the 

began ic April 1985. EPA distributed an introductoiy faa sheet to ar̂ ea resident, 
bi^inesses, and agencies. Tbe fact sheet provided background information aboi;t the site 
and an e^lanation of the Sursermnd process. EPA also attended a pubiic meeting 

i=t r-.t •n-rr\Ti!^i 

EPA mailed a second fact sheet for the Sand Creek Industriai Superftmd Site in 
is fact sheet provided addiiionai information on investigation and 

provided a groundwater contamination briefing at a second public meeting held by th-s 
Citizens Against Contamination, 

in Jaimary 1986, EPA coniaeted propeny owners and ComiBerce City offi.dals to 
infonn them of activities at the Sand Creek Industrial Superfand Site* In April 1987, 
EPA surveyed area residents about their water-use habits to determine njture outreach 

An RI report describing the nature and extent of contamination at the Sand 
Creek Indusmal Superfond Site was reiesised for pubiic review in March 1988. In ! 
i988> EFA contacted o^Tsers for permission to sample soils on their property. In 
October 19SS, EPA met with Commerce City officials to brief them and solicit their 
reaction to clesji-up plans for the site. 

On three occasions in 1990, EFA held public meetings addressing all of the 
Superfund sites in South Adams County, excluding the Rocky Mountain .Arsenal. At 
each meeting, EPA presented its intentions for the Removal Aclion at OU6 and 
encouraged pubiic panidpation. .A public conunent period was held from October 9, 
1990 to November 9, 1990 for the OU6 EE/CA, and no comments were received by 

In the fall of 1991, commumry interviews v/ers conducted to update the site 
Communit)' Relations Plan (CR?) originally issued in December 1984. 'The CR? 
outlines communiiy concerns. EFA's strategy for implementing 'che piaiu and establishes 
infomiation repositories. A list of contacts and interested parties mroughout goveminen 
and the local community ai'e also provided. The CRP was released in December of 
1991. In addition to meeting directiv with the public. EPA and the CDH have met 'Aifn 



die Tri-Coim^- Health Department s ta^ South Adams Coimty Water and Saaitation 
District, R o c ^ Mou^ntain ArscEal persomiel, Conimerce Cily/Adatns County officiak 
Mgtro Waste Water officials, and Representative Pamela Schroeder's staff to update 

prepared for 
J?, lyyi, a puoiic meetm 
J 3 . EFA issued the Proposed Flan tor OU3/OU6 to the public on fr̂ r n in/n¥T^ 

available to the public through the Adrninistrati.¥e Record maintained ax ihs EPAi 

the Adams County Library. .A. .notice of availabiliiy of these documents and notification 
of the Public meetiss were published in The Rockv Mountain News on March 28, 1993 

txBms. 
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The public comment period for the OU3/OU6 Froposed Flan was open from 
March 22= 1993 to April 21, 1993. The public meeting was held at 5:30 ] 
30, 1993 at the Commerce City Recreation Center. EFA explained the i 
responded to questions. A ^anscript of the public meeting has been •̂nr̂ r̂ fi i 

Due to the complex nature of the Sand Creek Industrial Superfimd Site, HFA has 
led it into six OUs, or study areas, in order to more effectively address specific 

contamination problems. The OUs were established based on the types of contaminants 

OUs (3 and 6) pertain specinc-ally to the 48th and Holly Landfill. TTie six operable units 
at t .no bite are reek I 

OUI addresses contaminated buildings, soil 
CGDtaminatiQa greater than iQOO parts per million (ppm), and VOCs in the 
soils. The OUI area includes approxiniateiy 15 acres of the site, including 

Organic Chemical and the LC. Corporation, and the northerri portion of 
•itsI R ? . r 

pits. jUSt 
north of the Colorado Organic Chemical propeny, commonly referred to as 

iisposal of acid waste from various chenucal manufacturing activities 



* operable Unit 3: Tnis study area comprises ihe 48th and Holly Landfill 
and specifically includes contaminated surface water, groi 

U soil, and air in its 

iperafale Unii 4: a lus study area comprises the entire site^wide 
nd water. 

erable UnilJ.: OUS includes the same area as OUI, but addresses 
pesticides and heavy metals in soils to a depth of 5 feet with contamliiation 
greater than action levels and less than or equal to 1000 ppm. There are 
up to approximately 14,000 cubic yards cf contaminated soil in OUS. 

* Operable Unit 6: Tnis OU addresses ihe gaseous ermssions at the 48th 
and Holly Landfill. 

At the present time, RODs have been prepared to address remediation action for 
OUI, OU2, and OU5 at the Sand Creek Industriai Superfund Site. A ROD amendinent 
is currently being developed to address mndamental changes made to the selected 
remedy for OUS, and the RI/FS for OU4 will k. completed in the summer of 1993. 

This ROD addresses the principal potential threats to hunians and the 
erivironmem resulting from exposure to the 48th and Holly Landfill (OLB/OUfi). As 
noted above, an amendment (September 1990) to ths OUS Administrative Order for the 
RI/FS allowed for the inclusion of gaseous emissions from the Landnll in OUS after the 
OU6 Removal Action had been fully implemented. The OU3 FFS evaluated three 
altematives for reducing exposure to contaminated surface water and landfill gas. 
Ground water, sediment, and soil were assessed, but remedial altematives were not 
considered as a result of evaluation of media of concern and potential exposure pathways 
addressed under OUS. Specific objectives of the remedial action selected for OU3/OU6 

11 and nffsiti 

the environment, (2) accumulation of landfill g ^ is minimized in order lo prevent 
explosion hazards, (3) dermal contact with the landfill conienti 
use of sround water underlyin^^ the Landfill as a drinking v/ate 

A groundwater monitoring program will be impiemenied at the site to assess 
^uig aquifer conditions and to «^......»w ^.^.^^....^ 

vater monuonng data will provide iniormaiion ior 
conducting periodic site reviews. In the future, such as when the remedial action for the 
Chemical Sales siie is complete, if it is determined from subsequent evaluations that the 
Landfill is responsible for unacceptable groundwater contamination, remediatian of the 
around water at the Landfill will be addressed under OU3. 



V, SUM! 

5upertund 5ite, snciuaing tne 4bto ana Hoiiy Lanatul, 
is located in an urban environment that has been e.̂ tensively modified by industrial 
development over the past 50 years. The site Lies in an area of low relief within the 
Sand Creek flood plain, which is part of the South Platte River system. The on-site 
drainage represents less than one-half of one percent of the total drainage to Sand 
Creek. The only surface-water feature within the Landfill study area is a l-acre wetlanc 
located immediately north of the LandHli. Tne wetland receives water from a "spring" 
that discharges from a corrugated meta! pipe. Tnis pipe is connected to finger drains 

the escarpment to the south. 
« ^ * ' - ' " ' C ' 

The Landiiil is in an area classified as mid-latitude semiarid, indicating an area 
high summer temperatures, cold -Ainters, and sparse rainfall The average annual 
precipitation is apprO'Ximately 15 inches. 

Topography in the area rises gently to the south, with elevations ranging from 
approximately 5,180 feet above mean sea level (MSL) in the northwestern corner of ihe 
site to approximately 5,250 feet MSL in the southeastern comer. Interpretation of 
namral features is complicated by the extensive amount of fill that has been brought into 
the area. Between 2 and 10 feet of soil capping material currentiy covers the refuse at 
the LandSll. Natural drainage paths also have been altered by development in much of 
the area. Natural surficial deposits consist of Pleistocene and Holocene alluvium, 
sediments, and loess. Alluvial deposits in the vicimty of OU3/OU6 range in thickness 
from less than 20 feet to more than 100 feet. The deposits generally consist of 
interbedded gravel, sand, silt, clay, and minor amounts of cobbles and pebbles. In 
addition, paleochannels eroded in the bedrock may influence the occurrence and 
movement of ground water in the area. 

fcj i-s 

in the vianity ot loe Landtui consists 
alluvial deposits and Tertiary bedrock. Alluvial deposits consist c 
the Piney Creels alluvium, eolian deposits of sill and clay, and sand and gravel of the 

present. Bedrock in the area is niade up of daystone, shale, siltstone, and sandstone of 
the Denver formation. Tne Denver formation is underlain by the Arapahoe foririation, 
Laramie formation, and Fox Hills sandstone. Outcrops of bedrock are not visible at the 
Landfill. 



Three discrete aquifers (Aquifers 0, L â d̂ 2) hav^ been identified within the 

from investigations m the viciraty of the Lanotui s-iow that anuvia! d 
composed of relatively high penneability sands and gravels interbedded with low 

present, and It directly overlies bedrock or fine-grained alluvial sediments overlying 
bedrock. In the central pan of the Landfill, Aqeifer 0 exists under perched conditions 
above Aquifer 2. Aquifer 0 is unconfined throughout the Landfill and is underlain by t 
low penneability clayey layer (Aquitard A), which inhibits downv/axd movement of 

Aquifer 2 where the confining unit separating these aquifers pinches cut in the northwest 
portion of the I-andfllL Aquifer 0 also discharges to the spring located north of the 
Landfill via the finger drain system. The direction of groundwater flow in Aquifers 0 
and 2 is generally consistent with the regional i'ow direction of the alluvial system. 

Aquifer 1 is present northwest of the Landnll including the extreme northwestem 

\^m'i^I 2 by a daysy ''impttW.ttMc unit iAquhard B). Groundwater ilow withm 
luifei I it geivsTail̂ * iGward ths. &asi. Gf o\iRd watsf may 6\schsTg^ JJOITI AqmS^r i w 

Aquifer 2 in ths area where the coniining unit separating these aquifers pinches out, in 
the vicinity of the northern boundary of lhe Landfill. 

The third alluvial aquifer (Aquifer 2) is present over the western two-thirds of ihg 
Landfill. Aquifer 2 underlies Aquifer 0 and Aquifer 1 in areas where present and 
overlies fine-grained alluvial sediments overlying bedrock. Aquifer 2 exists under 
confined conditions to the v/est and northwest of the. I-andfill but is unconfined beneath 
the Landfill and south of the site. Groundwater fiow within Aquifer 2 is generally 

Nature and Extent of Comamiiiation 

K! compi<:teci in i^m ic&nnmd several coOiaiBioants in vanous 
operable units. The sources and extent of contamination were not well established 
because of the limited number of samples taken. Therefore, additional samples were 
collected during the OU3 RI to verify or better define contamination associated wiih the 

10 



vicinity of the Landfill: 

» Sur^dal soil 

« Surface water and sediment 
« Air/landfill gas 

Surficial soil samples collected during previous Investigations within OU3 and 
tbe OU3 investigation of sediment within the spring discharge area 

are not present in these two media. Therefore, the Lan 
considered a contributor of contaminants to surfidal soil and sediment. 

Several VOCs, including LLLTCA: 1,1-DCA; l,!-' 
chlorofonn; FCE; and TCE v«ere detected in surface-water samples collected 
spring discharge area. The VOCs detected m surface wai 
those detected upgradient of the Landnll in the Chemical Sales site contasrunant plumes 
in Aquifer 0. Due to the similarity of compounds detected upgradient and downgradleni 
of the Landfill, and tbe origin of the water discharged to the spring, the OU3 MI 
concluded that the most likely source of surfac ^-water contamination i 
groundwater plumes m Aquifer 0 that resijlted from past releases from th 
Sales site. 

Groundwater samples collected from .'\quifers 0, 1, and 2 and water samples 
collected from the landtlll gas-extraction wells had detectable levels of a number organic 
and inorganic constituents. VOCs were the most widespread of Ihe organic constituents 
dtte0,s.d in groundwater samples and were detected at the highest concentrations. Semi-
volatile organic compounds (SVOCs) were also detected in these samples. The 
distribution and range of concentrations for the SVOCs were $\m 
those obsen-ed for the VOCs. 

Major sources of groundwater contamination exist in the vicinity of GU3. Tnese 
sources include the Chemical Sales site, located southeast of the Landfill and the 
Colorado Organic Chemical Company and Oriental Refinery sites, located west of the 
Landfill. Substantial plumes of VOCs within .Aquifer 0. including FCE; TCE; I,i-DCE; 
1,LDCA; cis-l,2-dichloroethene (cis-l,2-DCE); l,l,i-TCA; vinyl chloride; methylene' 
chloride; and carbon tetrachloride emanate from the Chemical Sales site and extend to 
the north at -east as far as Sand Creek. Concentrations of several VOCs within these 
plumes exceed 10,000 micrograms per liter (^g/1) near the source area. These 
contaminated ground\^•ate^ plumes from the Chemical Sales site pa.ss beneath the emtcrn 
portion of the Landfill and may affect groundwater quality downgradient of OU3/OU6. 

Major plumes of hydrocarbon compounds, including benzene, tohjene, 
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These plumes emanate from the Colorado Organic Chemical Company and/or Orieotal 
Refinery sites (OUl and OUS) and extend northC3st to Sand Creek. The contaminant 

iy pass beneath the extreme northwestern port'on of ih 
3/OU6, 

Pesticides and herbicides were generally not detected in ground water in the 
vicimty of the Landfill Hie Inorganic corsstituenis detected in grouiidwater samples 
were generally consistent upgradient and downgradient of the LandlilL However, a 
limited number of inorganic constituents appeared to be slightly elevated in 
downgradient monitoring weiis relative to the range of conce ntration.^ observed in 
upgradient wells. Tlie inorganic constituents detected most frequently at significantly 

including antimony, barium, cadmium, calcium, cobalt, magnesium, nicksl, potassium^ 
sodium, and chloride, were detected downgradient of the Landfdl at slightly elevated 

Water samples were collecred from selected landfiM gas-extraction wells during 
construction of the LFGES tc- assess the presence of contaminants wiih'm tbe I-and01l 
The most frequently detc ned organic constituents include ketones, benzene, 
ethylbenzene, toluene, total xylenes, and several chlorinated VOCs. Tae ketones wsre 
detected in the highest concentrations, ranging as high as 5600 ^g/I for 2-butanone. 
Chlorinated VOCs were detected less frequei liy and at generally lower concentrations. 
The compounds detected most frequently in samples from landfill gas-extraction wells 
were generally not detected in monitoring wells located downgradient of th. 
Inorganic constituents were detected in samples from landfill gas-extraction wells at 
concentrations significantly exceeding background concentrations in Aquifer 0. 

As discussed in the OU3 RI, the chemical data for the various media indicate that 
the Landfill is not contributing signincantly to organic and inorganic contamination 
downgradient of the Landfill Other source areas in the \idnity of the Landfili are 

upgradient and downgradient of the Landfill Tns. Chemical Sales site appears f 
source for most of the chlorinated VOCs that are detected in the ground water. 

inorganic analytical data indicate thai iron and manganese may ori|̂  
the Landfill These constituents are elevated in the landnll gas-extraction well watei 
samples and are also observed at elevated levels downgradient of the Landfill 

Air 
system.s formerly operating at the Landfill Analytical results for these samples s! 
the presence of several VOCs. including benzene; chloroform; 1,1-OCE; FCE; and vinyl 
chloride. Most concentrations were less than 10 mg/m^. In addition, the methane gas 
explosions that occurred near the Landfili in 1977 indicated that landfill gas is capable of 
migrating from the Landfill The LFGES installed at the Landfill in 1991 as part of the 
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Landfill 

eTjjvvi 

1 tie nghts tor surtace-water aiversion rroiB Sana Creek exist at two separate 
locations downstream of the Landfill The first diversion point is the proposed Heniyly 
Sand Creek Diversion, which is approximately L5 miles downstream of the Sand Creek 

siie OB the northeast quarter of Section 12, Towtiship 3 Sout.h, 
(T3S, R68W), Diversions from Ihis location could re^ch 250 cabic feet 

per second of water for direct irrigation and storage in existing and plarmed reservoirs. 
The second divsi-sion point is approximately 2 miles downstream of th$ Sand Creek 
Industrial Superfund Site where ihe Burlington Ditch intersects Sand Creeic A 

domestic use at this location. According to a representative of ths Boriington Ditcl 
Company, water rights along the proposed Henrylyn Sand Creek Diversion or Ihe 

ting Burlington Ditch have not been exercised to date. 

CERCI.A mandates that EPA protect human health and the environment frorit 
current and potential exposures to hazardous substances at the 48tb and Holly Landfill 
Therefore, a Risk Assessment (RA) was prepared for OU3 to evaluate potential human 
health and environmental baseline risks associated with contamination at the site m the 
absence of any remedial action, Tne OU3 RA supplements and updates a previous RA. 

red in 1987 for the landfill by incorporating data collected during the OU3 E'L 
3 RA also addresses risks posed by baseline conditions present at OU6 prior to 

implementation of the Removal .Action. Two primary types of hazards are associated 
with the Landtlll: the potential health hazard posed by contamination related to the 
Landfill, and the potential explosive hazard associated with methane gas generated 

th. 

A. Contaminants of Concern 

Ground water in Aquifers 0, 1, and 2, surface water, and air were identified as 
media of coocem in the OU3 R i Soil and sediment were eliminated since investigations 
indicated that they we'-̂ j not significantly contaminated. Analytical data collected from 
1986 through 199! for the media of concern were evaluated according to EPA data 
validation criteria, a concentration toxicity screen was perfonned, and the fate and 
transport properties of individual chemicals were e,xainined in developing a list of 
chemicals of concern (COC) for the Landfill ITse 23 COCs selected include VOCs, 
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SVOCs, and metais. These contaminants represent all the carcinogenic chemicals 
detected in media of concern and the non-carcinogenic chemicals present that are the 
most Hkely to DOse the greatest relative risk to humans and the environnsent. Chem-icals 

are also considered as COCs for the air medium. A list of COCs for specific media of 
concem is presented in Table 1. 

B. _£xi>cs;̂ re Assessment 

's %vere identi^ed based on the OU3 site 
tnodeL •̂ ^ 

leaching of chemi^^s in refuse snd their subsequent movement into ground water, and 
volatilization of landfill gas, .Although an active LFGES is currently operating at the 
LandSIl, baseline conditioas that were present before remedial measures were 
implemented were considered in assessing risk associated with the Landfill Transp^:;n 

the Landfill include groundwater flow and withdrawal, p-om 
laree to surface water, and dispersion of VOCs from the I.and^ll, 

Exposure pathways that were qaantitaii ely evaluated for ths cu-.rent land-use 
" Ll tbe OU3 RA are: inhalation of ainbient air for local residents, nearby 

:rs, nearby neighborhoods, and the nearest school; and dermal exposure to s\ 
water for children potentially wading in the spring discharge area. Environmental 
receptors (i.e., plants and wildlife) potentially exposed to COCs in surface water were 
also qualitatively assessed. Under the current land-use scenario, no humEin receptors are 
known to be exposed to cherrdcals at the Landfill via the domestic use of ground v/atei. 
The ground water beneath the Landfill is classified by the State of Colorado as a 
potential drinking water sopply, and ths South Adams County Water and Sanitation 
District (SACWSD) draws municipal supplies from the area north of the Landfill Tiiere 
is currently a limited use of ground water for crop irrigation and livestock watering In the 
area. The SAXWSD, irrigation, and livestock watering pathways v,ii! be assessed as part 
of the entire Sand Creek Industrial Superfund Site under OU4. 

Exposure pathways that were quantitatively evaluated for local residents under the 
potential future land-use scenario are: ingestion of groundwater contaminants in drinjcing 
water, inhalation cf VOCs from ground water while showering,, derma! exposure to 
irrigation water derived from ground water, dermal exposure to surface water for 
children potentially wading io the spring discharge area, and inhalation of ambient air 
from vapors emanating from the Landfill Risks associated with aquatic life coming ioto 
direct contact with surt'ace water were also quantitatively assessed for the hypothetical 

Estimated current and potential future risks were based on an average or mosi; 
likely exposure concentration (MLE) and a reasonable maximum exposure concentration 
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(RME) using concentrations of COCs in ground water and surface water. Because of 
sibers of groundwater samples for each well Im 
iO!?̂ t concentrations for each individual well, R] 

established as the .maximum deteaion on a per well basis. Tlie MLE concentralions 
were computed as the arithmetic mean of the data collected for each well For air, 
maximum concentrations modeled for the previous RA were used as exposure point 

e exposure point concentrations tor COCs m grounc water, surrace water, and air are 
ted in Table 2. 

Intakes of COCs for each of the exposure scenarios were calculated separately by 
ire route and then summed. The exposure ^sessment was structured to address 

potentially sensitive subpopulations, including children. E-xposure assumptiozss used to 
estimate risk associated with MLE and RME exposure scenarios are presented in Table 

C, Risk Characterizaiion 

Potential health risks to humans are expressed in two ways: carcinogenic (cancer 
causing) and non-carcinogenic. For carcinoge-is, it is assumed that there is no safe dose, 
but that the risk of capxer lessens as the dose decreases. Cancer potency faciors (CPFs) 
or slope factors are used for estimating excess lifetime cancer risks associated with 
exposure to potentially carcinogenic chemicals. Excess lifetime cancer rasl̂  is detennined 
by multiplying the intake level by the CFF, These risks are probabilities and are 
generally expressed as excess cancer risks. An excess lifetime cancer risk indicates the 
chance, over and above tbe background average risk (approximately one in four), that an 
individual has of developing cancer as a result of exposure to a carcinogen over a 70-year 

ier specific exposure conditions. In determining the need for remedial action 
;rfund sites, EFA guidance states that the total excess cancer risk for all 

contaminants must fall below the ranee of one chance in ten thousand (l.OE-04) to one 

Non-carcinogenic risks are calculated by assuming that there is a dose below 
which no adverse health ejects will occur. This dose is referred to as the reference dose 
(RfD) and is used to estimate the hazard quotient (HQ) associated with the potential 
exposure to non-carcinogens. HQs are determined by calculating the ratio of the 
estimated intake level to the ROD. A hazard inde.x (HI) can be generated by adding the 
HQs for all chemicals having similar target organs or critical effects within a medium, or 
by adding HQs across all the media to which a population may reasonably be exposed, 
ll ie MI provides a useful reference point for evaluating the potential significance of 
multiple contaminant exposures within a single medium or across media, .An HI of 1 is 
identified in the NCP as a Superfund sits remediation goal. 
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Table 3, Exsosere .Assiimpdô ss Used to Estifssate Ki,sks for MLE ntsi SME SceEados 

Body V/eight 

lal aynace Arc; 
(surface %-ater''( 

(non-surface water) 

.sposure rreqaeiicy 
(surface wsie-f) 

5urs iiTfls 
fsurface water) 

3,285 (noiicarcinogeas/adiik) 
;ess/cha 

vear: 

hours/day 

18 (diild) 

^ m (child) 

350 (child) 

/ icniic; 

9 (adu 
9 (chi 

2.0 i'sduif'! 

25^550 (carcin^^^sjss/addt) 
10,950 (isoBcardnogeus/aduIt) 
3.285 (noHcardnosens/ 

IS (child) 

1,500 (child) 

350 (child) 

62 (adult) 
62 (child) 

30 (adi^lg 

2.6 (addO 
2.6 (ciiild) 

Ingestion Rate 
(water) 

/day 1.4 (adult) 
0.7 

2.0 (aduli) 
i.O (child) 

Inhalalson Rate m"/day 20 (adol!) 
5 (child) 

7Q (adul; • 
5 (child) 

SoiiTce: 0 U 3 RA (HLA, 1993). 



Hie RME and MLE cancer and non-cancer risk esiimaiss by expcisure pathways 
for current and potential foturs land-use scenarios at the study ;u'ea are presented in 
Table 4. 

L Current Human Health Risks 

Under the assumption thai the LFGES is no longer functioning and nearby 
residents are exposed to maximum concentrations of chemicals in air, the inhalation of 
ambient air is the greatest contributor to carcinogenic risk for the rarrent iand-us 
scenario. Total mean RME and MLE cancer risk estimaies for dermal e^cposure 

This total RME and MLE cancer risk for the current scenario does not exceed the 
highest acceptable risk of LOE-04 but exceeds the point of departure for assessing the 
need for remedial action of t.OE-06, as defined by the NCP. For the current land-use 
scenario the total HI is less than 1 and indicates there are no unacceptable potential 
adverse non-carcinogenic health effects. 

Though ground water in the area is classified as a potential drinking water suppl 
by the State of Colorado, there is no unacceptw.ble current health-risk due to ingestion, 

use is pro%ided through treated water from either the Denver Water Depanit^ent or 
SACWSD. The operation of the LFGES currently eliminates emissions from the 
Landfill. However, if the LFGES was not operating, the estimated cancer risk for 

ndflli gas vapors would be approximaielv four i 

scenario, the domestic use of ground water was evaluated. Individual cancer risks and 
h^aid Indices were calculated for 31 well locations within the study area for the 
hypothetical future groundwater-use scenario. Estimated risk levels for this scenario 
indicate that RME cancer risk exceeds LOE-04 near ih& southeast and northwest 
portions of the Landfill and that 1,1-DCE, vinyl chloride, and arsenic are the primar/ 
contributors to the total carcinogenic risk in these areas. These values represent risks 
posed to humans using alluvial ground water for domestic purposes. Tne total site-wide 
RME cancer risk of 3.0E-03 for the potential future land-use scenario is greater than the 
target risk range of l.GE-06 to l.OE-04. Similarly, the total MLE cancer risks for the 
potential &ture land-use scenario of 4.0E-04 also exceeds the target risk range. Tlie 

scenario is the domestic use of ground water. Cancer risk a.s£ociated with inhalation c 
gas vapors in the future could be as high as 2.0E-06 risk for children and 9.0E-07 risk 
adults assuming continuous exposure to maximum chemical concentrations. 

•?rs 



Table 4. Tot?J Casacer an4 Non-CmiceT Risk Estimates by i lxposma Faihway for Current and Foteiilial Futiare Scenarios, 

EXPOSURE PATHWAY MIE 

OiffiiyLLi^ 

* Dermal Exposure lo Surface Wafer 

{Chilli iocsled vtl oearcbE school) 

TOTAI .S 

» lugcsiiop of Ground Waicr 

asitiKUii ot vOC^ uiim Oro 

* Dcriiiai £xp)sur«; io Gjitund Waicr 

laiialaHoti ot Ambieiii As 

TOTALS 

-1.084)5 

4.()ri-!).'> 

2.0E-m 

i.oE-im 

9.0E-0? (aduli) 
2.0E-06 (child) 

6.0B-C)8 

wcm 
4.0E-(}5 

i.un-(B 

IXlE-iV! 

2.0E-06 (cliMd) 

'I.Oti-m 3.0BO3 

< i 

4 (aduli) 

<1 (child) 

<i (aduii) 
<t (child) 

4 (adult) 

? (ndult) 

<!i (adyli) 
< I (eliiid) 

<l (aduU) 

<S (iiuid) 

"Risk estimates (ot ihc isihalaiiosi of aosbicnl air paHuvay tcprciieni buselitie corjUilioM ami assume Jhal lhe LFGES is noi In ofNiraiion. 
Soisa-j^: OU.i RA (IJLA, V.m). 



For non-carcinogenic contaminants, the potential future land- use scenar.̂ o exnibits 

I I ^ ' J I .̂-..̂ ...̂  vaier and are attributed to th 
exceedances of HQs for PCE (critical effect: liver), antimony {criikai effect: blood), 
manganese (critioJ effects: the central nervous and respiratory systeiim), fluoride (ciitical 
effect: tooth enamel), and nickel (critical effect: body v/eight). 

In sumniary, the risk analysis indicates that the greatest contributing pathway to 
the total cancer risk for a potential residential future land-use scenario would be the 
domestic use of ground water. Fotential cancer risks for this pathway range from os,e 
person in one thousand to one pei^on in one hundred at OU3/OU6. Tne risk (above 
background) of contracting cancer from ground w,ater in the -vicinity of the site is 
currently estiinated to be highest southeast and northwest of the Landfill. Tbe risk 
calculations also indicate that there is a potential for adverse health effects resulting 
from e^osure to non-carcinogenic contaminants through groundwater ingestion. 

2. Risk Associated vritb Methane Gas 

Methane, the component of landfill gas that presents the greatest explosion risk, is 
combustible when present in air at concentrati->ns between 5 oercent and 15 percent. 

during the spring of 199 L However, if the LFGES were to malfunction, fail or cease 

could occur at the landfill. It is not possible to quantitatively predict health risks that 
could be associated with failure of the svstem. 

le potential hazards to environmental receptors were qualitatively evaluated in 
RA. Terrestrial and aquatic habitats present at the landfill were described 

and individual species knowTi to occur in the vicimty were identified. No federally 
threatened or endangered plant or animal species .ai' 

lUUli i i . 

fosure ot teiiestnal receptors to CuLs m ground water is consiaereo remote 
because ground water is not accessible except at the point of discharge into the marsh. 
Exposure point concentrations and maximum conceotratioos of COCs in surface water 
collected at the marsh were compared to federal ambient water quality criteria (AWQC) 

-t^Ui 

IS tor all c u e s naving an 
established standard. Based on the expected chemical fate, incomplete exposure 
pathways, low chemical conce "ntrations, and comparison of COC concent rati GES in 



surface w.v,xr to aquatic life protection criteria, emironmenial impacts associated with 
fill are expected to be minimal. 

b conclusion, the OU3 RA indicates that actual or threatened releases of 
3US substances from this Landfill, if not addressed by implementing the response 

action selected in this ROD, may present an imminent and substantial endaogemiem to 
welfare, or the environment. 

Remedial actions that have already been implemented at the Landfill under the 

LFGES, and constrdction of a perimeter fence and warning signs. In 1992, a soil cover 
system improvement program was imiiated to address erosion, poor drainage, and lack of 
vegetative cover. A^pprosimately 62,000 cubic yards of fill was placed in designated areas 

QdSll to provide a mimm.um cover depth of 2 feet Th* •" 

control erosion. 

-An active gas extraction svstem was ir "tailed in 1991 to control the accumulation 

series of 75 gas extraction wells interconnected by over 15,700 feet of piping. Two 
centrifugal blowers alternately operate to induce the fiow of gases from the gas 
extraction wells. The extracted gas is conveyed to a 50-foot high enclosed fiare system 
for treatment before release to the atmosphere. Condensate generated by the gas 
extraction s}^tem is collected in 4 sumps and conveyed to a 10,000 gallon storage tank. 
The condensate is discharged from the storage tank to a sanitary sewer for treatment in 
a publicly owned treatment works (FOTW) operated by the City and County of Denver. 
Twenty-two gas monitoring probes (in addition to the 6 previously existing probes) were 
installed around tbe perimeter of the Landfill lo monitor the performance of the 
LFGES. These probes are sampled monthly to monitor methane concentrations and gas 
pressure, l l ie syslem is operated so that the concentration of methane within the probes 
does not exceed 5% by volume. 

In an effort to limit human access to the Landfill, a 3-strand, smooth wire fence 
was erected around the perimeter of the La.nd011 in 1991. Signs are posted on the fence 
to warri against trespassing and hazardous conditions. In addition, EFA has issued an 

D Colorado Paint Company (CFC), which allows EFA, LI, and BNR to 
e actrWties that can be conducted on the Landnll for a period of up to 2f 

in order to protect the ime^rii response action. entered into an. access 



EFA and authorized representatives to conduct and maintain response actions on the 
CERC propeny. As discussed previously. EPA has also Issoed a Ufiilatsral Order for 

the LFGES, 

andh! 

Feasibility Study (FFS) for OUS, resulted in the development of three alternatives for 
site remediation. These alternatives are summarized beh 

every site. Under this alternative, EFA would tal<;e no action to control the source of 
contamination. However, groundwater monitoring and a site review would be conducts 

Under tnis 
landfill soil cover system and existing institutional controls would not be maintained, and 
the perimeter fence would not be repaired or "aaintained. Alternative 1 would therefore 

operation of the LFGES would likely result in an accumulation of landfill gas beneath 
the LandSll Erosion would degrade the integrity of the landtlll soil cover system. 
Natural fate processes, including degradation and attenuation, would continue to r̂  
contaminant concentrations in ground water over time. A groundwater monitoring 

The major components of this alternative are: continued operation and 
maintenance of the LFGES, continued maintenance of the iandfiii soil cover system, 
continuation of e2dsting institutional controls, continued maintenance of the perintetsr 
fence and warning signs, implementation of a groundwater and landfill gas -momtoring 
program, and periodic site reviews. 

Under this altemative, the LFGES y.?ould continue to extract and treat landfill gas 
and maintenance would be perfonned as necessan^. A landfill gas monitoring program 

' 1 be used to assess 

The landfill soi! cover system would be maintained. Revegetation and soil cover 
maintenance would be performed as necessary to maintain landfill appearance, promote 



evapotranspiration, control runon and ninoff, prevent excessive erosion of soil cover, and 

v/aming signs would be moimained in order to control access to the Landfill. Repairs 
necessary to the fence, and sign*= ""^^i'-^ ^^ r^-r^i-^^^A ;f A-.m^a^A 

Natural fate processes, including degradation and attenuation, would continue 

landfill gas monitoring program would be implemented and periodic site reviews would 
Vfi m n 

3. Alternative. 3: Engineering...and Institutional CQ t̂rplfi 

Under Alternative 3, a combination of institutional and engineering controls 
would be implemented in the vicinity of the Landfili to limit exposure to affeaed media. 

LiiitLi^S 

LFGES and continued maintenance of the soil cover system, ^ith improvements to both 
as required during the normal course of operati m and maintenance (O^M) activities; 

insdtutional controls; implementation of additional institutional controls, as necessarv ;̂ 
implementation of a groundwater and landfili gas monitoring program; a.nd periodic site 
reviews. If warranted, remedial action will be taken at OU3/OU6 if new infonnation 
obtained from the groundwater monitoring program indicates that the Landfill 
contributes unacceptable leveis of contamination to the ground water. 

he Administrative Order tor tne Uua LI:-Oi=,b, tbe Coloraco rainf 
(CFC) Access Order, z.nd the CERC access agreement already preclude certain activities 
at the site that would be inconsistent with or interfere ^ith the response actions for 
QU6. Current zoning prohibits residential development on most of the Landfill (i.e., the 
CFC and BNR portions cf the site). Additional institutional controls may be utilized as 
necessary in Alternative 3 to supplement the controls that are already in place to easure 
that the response action remains effective. Furthermore, EFA would have continuing 
oversight authority over response actions at the Landfili. EFA approval m.ay be required 

- i ^ 

and fencing/war ning signs to the extent that such activities would interfere with or be 
inconsistent '.̂ iih the response action. The primary purposes of the institutional controls 
would be: (1) to protect tbe integrity of the soil cover system in order to prevent dermal 
or direci contact with the landfill contents, (2) to prevent the use of ground water 
underlying the Landfill as a drinking water source, and (3) to protect the LFGES, 



In this section, aitematives developed for OU3/OU6 of the Sand Creek Industrial 

criteria required by the National Oil and Hazardous Substances Pollution Contingency 
Flan (NCP) to identiiy the altemative that provides the best balance among the criteria. 
The relative performance of the alternatives is sunmiarized by highlighting the key 
differences among the altematives in relation to the following 

L Overall Protection of Human Health and the Environmerit 
2, Compliance with Applicable, or Relevant and Appropriate Requirements 

(.4RARs) 
3. LouE-Term Effectiveness and Ferformance 

5= anon-lerm biiectiveness 
6. Implementabilit>-

B. State Accsptasi 
9. Community 

A. Criterion 1: Overall FrotectJon of Human Health and the fcnvironinent 

ted as a thn 
this criterion to remain in the evaluation). This criterion assesses the protection afforded 

h altemative, considering the magnitude of the residual risk remaining at the site 
after the response objectives have been met. rroieciiveness is determined Dy eval'uati 
how site risks from each exposure route are eliminated, reduced, or controlled by the 
specific alternative. The evaluation also takes into account short-tenn or cross-media 

Overall protection of human health and the environinent would be provided by 
es 2 and 3. Alternative 1, the No-Action alternative, would not provide 

adequate protection of human health and the enviroiunent, because (1) ceasing 
operation of the LFGES would Increase the iikehhood of explosion and increase the 

H i 

cover system and the perimeter tence witn warmng S3gns would u 
direct contact with landfill contents. Alternative 3 would provide even greater overall 
protection of human health and the environment than the current suffici 
afforded by Alternative 2 because the implementation of additi 
as necessary, within OU3 would further reduce the risks associated vrith (1) potential 

of ground water and (2) potential for direct contact with landfill contents. 
• includes a provision for making improvements to the LFGES 



soil cover system, as required, to ensure adequate protecilon of human health and the 

iphance with AKAHs 

4RARs to be considered as site remedies or, if ARARs are not attained a justifiable 
ARARs waiver must be obtained. Section 121(d) of tbe Superfund Amefidments and 
Reauthorization Act (SAILA) mandates that for all remedial actions conducted under 
CERCLA, cieanup activities must be conducted in a manner that complies with AR-^Rs. 

appropriate requirements as follows: 

Applicable requirements are those federal and state requirements that 
would be legally applicable, either directly, or as incorporated by a 
federally ai ' ' ' 

Relevant and appropriate requirements are those federal and state 

problems sufficiently similar to -hose encountered at CERCLA sites that 
their application is appropriate. Requirements may be relevant and 
appropriate if they would otherwise be "applicable," except for jurisdiction; 
restrictions associated with the requirement. 

Other requirements to be considered are federal and state non-regulatoiy 
requirements, such as guidance documents or criteria. Advisories or 

where there are no specific AP^^Rs for a chemical or situation, or where 
such ARARs are not sufficient to be protective, guidance or advisories 
should be identified and used to ensure that a remedy is protective. 

chemicai-specit^c, location-specitic, and action-speciric. Chemicai-speciiic ARAKs govern 
the extent of site cleanup in terms of actual cleanup levels. For example, Colorado 
interim Orgamc Pollutant Standards (CIOPS) for stream segments classified for aquatic 
life and/or water supply are chemical-specific ARARs for the site. Location-specific 

logical and asstonc areas. Action-specusc AKARs are u 
or activity-based requirements that set restrictions on particular kinds of aclion at 

Alternatives 1, 2, and 3 would comply with AR.^\Rs. Since no remedial action 
alternative, there are no action-sps 



ARARs for Alternative I. Analyses of samples collected m the spring diseha.fge area 
during the OU3 RI Indicate that the CIOPS are not exceeded, ll ie investigadon of 0U3 
also revealed that there are no listed archeological or historic properties, or endangesied 

.^ndfill. In addition, il is not expected that the 

near the Landfill. 

The next five criteria are designated as balancing criteria. Tnese criteria are used 
.he positive and nej 
:mative. 

C. Criterion 3: Ix^ng-Term Effectiveness and Fermanence 

TtiQ focus of this evaluation Is to determine the effectiveness of each alternative 
with respect to the risk posed by treatment of residuals and/or untreated wastes after tl 

:termiinations, including: 

Magnitude of residual risk from the alternative. 

rmance specitjcations. 

icy and teuaoiiity ot long-ten 
continued protection from residuals. 

risks m the event me tecnnoiogy or pennanent laciuties n 

Comparison of altematives with respect to long-term effectiveness and 
permanence indicates that Alternative 3 would provide the most effective and permanei 
remedial solution for OU3/OU6. Alternative 1 would not reduce the residual risk at tl: 
Landnll since it does not include provisions to maintain existing controls that would 
manage untreated materials at the LandSll. Under Alternative 1, hypothetical risks 
would Ukelv increase after ceasine ooeration of the LFGES and discontinuing 
mamtenance ot the sou cover system. Alternative J SS more ehecttve ana perms 

and pro^risions for improvements to the LFGES and the soil cover system, as required. 
Tlierefore, Alternative 3 urovides more reliable controls for future manaaement of 



This criterion evaluates the abiii^ of the alternatives to significantly achieve 
reduction of the toxicity, mobility, or volume of the contaminants or wastes m the site, 
through treatmenL Hie criterioB is a priadpal statutory requirement of CERCLA. This 
analysis evaluates the quantity of contaminants treated and destroyed, the degree of 
expected reduction in toxicity^ mobility, or volume measured as a percentage of 
reduction, the degree to which the treatmeBt will be irreversible, the t^© and quantiiy of 
residuals produced, and the manner in whicli the pnncipai threat will be addressed 
through treatment. Tlie risk posed by residuals will be comidered In determining the 
adequaw of reduced toxicity and mobility achieved by each altemative, 

Altematives 2 and 3 would reduce the toxicity, mobiiit/, or volume of landfill gas 
through extraction and treatment while iandfiii gas COC concentrations, mobility, and 
volume would likely increase under Alteraative 1. Maintenance of the soil cover system 
would continue to reduce the mobility of landfill contents under Alternatives 2 and 3. 
The provision In Alteraative 3 for modifications of the LFGES and the soil cover system, 
as required, ensures that reductions in toxicity, mobility and volume of landfill gas and 
reduction in the mobility of landfill contents would be maintained in the event of 
changing conditions at the Landfill. However, under present conditions, Altematives 2 
and 3 are essentially equivalent with respect to reducing toxidty, mobility, or volume. 

Under Alternatives 2 and 3, the toxicity of landfill gas would be sigmficantly 
reduced by the flare system, which incinerates the extracted gas. The mobility of laiidlill 
gas would be controlled through capture and extraction hy the LFGES. Review of 1.992 
gas monitoring probe daia indicates that the moblli^ of methane has been substantially 
reduced since operation of the LFGES began, Tne volume of landfill gas would be 
reduced through extraction and treatment by the LFGES. Currently, approximately 
7(K),000 cubic feet of landfill gos per day are collected and treated by the LFGES. 

The mobility of the landfill contents would be reduced through continued 
malnteeaace of the soil cover system and would thereby minimize the potential for direct 
contact with landfill contents. The soil cover system prevents tra!ispGrt of refese by 
animals as well as by wind and erosion. The soil cover system does not contribute to a 
reduction in the toxicity or volume of the landfll! contents. However, the toxicity of the 
landfill contents may be reduced by natural biodegradation. 

Alternatives 2 and 3 would not provide a reduction in the toxicity, mobility, or 
volume of contaminated groued water beyond those processes occurring naturally. 
Reductions in toxicity as a result of natural attenuation and biodegradation processes 
may occur in ground water. Volatilization of organic compoonds may result in a minor 
reduction in volume. 
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Altemative I would not reduce the toxkity, mobility, or volume of landnll gas, 
grouad water, or landfill contents beyond what would occur through natural degradation 

E. Criterion 5: Sbort-Tenii Effectiveness 

The short-term effectiveness of each alternative wss assessed based on the risk 
associated with the impieutentstion of the remedial action to the community, workers, 

> achieve the response obiectives. h'h. 

The evaluation of the altematives indicate that all three are essentially equivalent 
with respect to short-term adverse emriromnentai impacts and protection of the 
community and workers. With the exception of the groundwater monitoring program 
and additional instirational controls, as necessar)', all remedial actions associated with 
Altematives 2 and 3 have already been implemented. Altemative 3 may involve future 
improvements to the LFGES arid soil cover system, but adverse short-term impacts 
should be minimized through standard engineering controls and adherence to standai'd 
heaith and safety practices. Because no remedial actions are proposed under AlterBa£i% ê 
L no potential shon-tenu exposure to the community, constraction workers, or additional 

as a result of Imi 

F, Criterion 6: Implementability 

This criterion analyzes technical feasibili^, administrative feasibility, and the 
availability of services and materials. Technical feasibility assesses the di^iculty of 
ojnstniction or operation of a particular alternative and miknowr^ s^sociated with 
process technologies. The reliability of the technologies based on the likelihood of 
technical problems that would lead to project delays is critical in this determination. The 
ability to monitor the effectiveness of the alternative is also considered. 

y assesses tne ease or dimculty ot obtainini , 
rights-of-way for construction. Availability of services and materials evaluates the PL&ed 
for off-site treatment, storage, or disposal services, and the availability of such services. 
Necessary equipment, .specialists, and additional resources are also evaluated in 
determining the ease by which these needs couls 

- - ^ - • • luated would be 

required under any of the alternatives with the exception of Alternative 3, which may 
require improvements to existing systems. Toese improvements are expected to be 
readily implementable because no implementation difficulties were experienced during 
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groundwater monitoring program included in Alternatives 1, 2, and 3 is technically 
implsmemable because existing groundwater monitoring wells would be utili2xd to 

Alternatives 2 and 3 is also technically implementable since existirsg monitoring probes 
would be used. 

the LFGES 35 proposed under Alternative 1. Alternative 2 would be administratively 
feasible. Institutional controls, as necessary, in Alteraative 3 would require additional 

cooperation or property ov/ners and mumapaiities or otner governmental entities, 
satisfaction of legal requirements. Altemative 2 would likely be ths easiest to implement 

Altemati%'es are evaluated for cost in terms of both capital costs and long-term 
O&M costs necessary to ensure continued effeaiveness of the alternatives. Capital costs 
include the sum of the direct capital costs ("materials, equipment, labor, land purchases) 
and indirect capital costs (engineering, licenses, or permits). Long-terrn O&M costs 
include labor, materials, energ)', equipment replacement, disposal, and sampling 
necessary to implement the altemative. The objective of the cost analysis is to eliminate 
those alternatives that (1) do not provide measurably greater protection of human health 
and the environment, and (2) include cos'ts that are substantially greater than those of 
other alternatives. 

The present worth analysis is used to evaluate expenditures that would occur 
during different time periods. By discounting all costs to a common base year (i.e., 
1992), the costs could be compared on the basis of a single figure for each alteraative. 
Total preseni worth costs were calculated by multiplying the capital and O&M cost 
incurred during each year by the present worth factor. An interest rate of 5 % and a 
project duration of 30 years was used in accordance with EFA. guidance. 

Tne total present worth costs are identical ($7,283,000) for Altematives 2 and 3 
ddltional expenditures reqnired for Altemative 3 (i.e., additional institutional 
id required improvements to the LFGES and soil cover system, as necessary) 

cannot be estimated. A total present worth cost of S4316,0fK) is estimated for 
Alternative 1. Operation and maintenance costs incurred to date were included for 
Alteraative 1, but future Oi&M for the LFGES and soil cover system were excluded since 
this alternative proposed discontinuation of these systems. Total annual O&M costs for 
Alternative 1 include only the implementation of a groundwater monitoring program and 

riodic site reviews and are estimated at $41,(0). For both Alternatives 2 and 3, total 



resoectiveiy. 
However, capital cost: 
due to costs associ 

3t Alternative 3 are oKeiy to o 
vith additional institutional comrois, if necessar)'. 

H. £rite|ii2oJ:i_Sla!5.j^.S|H^n^ 

r iS mstrative issues that may 

process. The State of Colorado concurs with EPA's selected altemative, as present 

Criterion 9:. Commiimt\' Acceptance 

This modifying criterion evaluates questions and commenis on the Proposed Plan 
from members of the community. It app 

PA's selected remedy, as presented in Section IX. No 
eceived by EFA during the public comment ̂  

me c 
Its on tl 

Eased on consideration of the requirements of CERCLA and the detailed analysij 
of alternatives, EFA with the concurrence of the State of Colorado has determined thai 

>U3/OU6 of the Sam te. iiiis remeay memoes e 
and treatment of landfill gas; maintenance of the soil cover s)^tem and LFGES with 
improvements, as required; maintenance of the perimeter fence and warrdng signs; 
implementation of additional institutional controls, as necessary; implementation of a 
m.onitoring program and site reviews; and additional remedial action, as necessary, if 
monitoring indicates that the Landfill contributes to nnacceptabie contamination of 

"RPs will be re: 

detailed analysis of alternatives shows that for overall protection of human 
and the environment; effectiveness; 

selected alternative is superior to Altemi 
ive 2 are essentially equivalenl in terms of technical and administrative 

selected alternative. Costs for the selected 
, there may be additional costs for 

Ailemative I are also s: 
alternative due to costs 
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impro-veinents required to the LFGES and soil cover system during th^ normal cours,e of 
O&M activities. 

The selecled remedy incorporates removal, ireatmeai, .and cositaiam^.sit 
technologies, Tae principal components of the selected altemative are desaibed below 

ar these components are presented in 

landfill GaS'Extraaion System: The LFGES was installed within the boundaries 
ing the spring of 1991 as part 

allowing primaiy components; sevi 
wells; gas collection piping, consisting of a main header and 13 subheaders; four 
condensate sumps, piping, and a knockout pot; a IO,OCO-gallon condensate storage tank; 

- * ' & 7 

is discharged via a sanitary sewer to the Denver Metro Centra! Treatment Plant., Tn 
LFGES is designed to capture as much of the landfill g ^ within tbe Landfill as possi 

ins. Tbe enclosed f 
gas. Tne gas monitoring probe network monitors the LFGES pertormance. Based on 
results from the gas monitoring probes and extraction wells sampled weekly and 
evaluated quarterly, the LFGES is adequately capturing methane and mitigating off-site 
gas migration. Tne prefeiTed alternative provides for improvements or upgim 
LFGES, as required. 

spring of 1992 to enhance the integrity of the soil cover system and improve general 
erosion control and site appearance. The site improvements were also expeaed to 
improve O&M of the LFGES by reducing infiltration of ambient air into the Landfill. 
The site improvements consisted of: (1) the placement, grading, and compaction of 
appror-dmateiy 62,000 cubic yards of fill material; (2) the placem,ent of fill io low/eroded 
areas and the construction of terraces and straw bale dikes io control surface-water 
runoff; and (3) the revegetatlon of approximately 30 acres and interseeding of 8 acres of 
the Landfill. Under the preferred altemative, the soil cover syslem will be maintained 
(i.e., mowing the grass and spot reseeding as necessary) and improved as conditions at 

, The need for additional improvements to the soil cover system will 
in" 

Fencing: Toe Landau is currently fenced with a 3-5trand smooth wire fence that 
"id In August I99L VVa'ming signs are posted around the entire perimeter of 

the fence. Maintaining the wooden fence posts, repairing broken strands of wire,, ^nd 
replacing warning signs as required will ensure that the fence will continue lo be an 

[ive deterrent to public access to the Landfill 



MS-

fff-r. i/„ 

Landfill Soil Cover System - S 673,I>J0 
rimeter Fence - $ 16,000 

Groundwater Monitoring Program Design •- S_.. 11,000 

.> t_ 

Estimated Annual O&M. .Costs: 

iszmo 
Landfill Soil Cover System 
Groundwater Monitoring Frogram 

The capital costs of Ihe selected remedy are likely to he higher than indicated due to 
costs ^sociated with implementation of additional institutional controls, as necessary. 
Flowever, these costs were not included because of uncertainties in estimating costs 
associated with negotiating and implementing the additional institutional controls. 

of 30 vears. 



InstitutiQ-nal Controls: Tlse purposes of the institutions 
the selected alternative are (1) to protect the integrity of the soil cover system to prevent 
dermal or direct .contact with the landfill contents, (2) to prevent the use of ground water 
uaderi)ing the Landfill as a drinking water source, and (3) to protect the LFGES 
operating at the Landfili. These objectives are already achieved in part through EFA 
oversight of the response action; state restrictions on permitting and consiructing water 
wells in areas of known contamination; and maiBtena.nce of the existing controls under 
the OU6 Order, the CFC Access Order, and the Corisent for Access on CERC propert)'. 

:d pursuant to C L K C L A f lUo, judictai 
CERCLA § 122, zoning and subdivision regulations, building permits, recording 

place at OU3/OU6 as well as available and potential supplemeatal institutional controls 
are summarized in Appendix A, 

OU3 Monitoring FrogrsTn: The OU3 monitoring program, consists of groundwater 
and iandfiii gas monitoring components. Under the preferred alternative, both 
components will be implem^ented or continued. The duration of the OU3 monitoring 
program will he established in a Unilateral Order. The groundwater monitoring 
component is designed to assess changing conditions in Aquifers 0 and 2, and to continue 
evaluation of the Landfill's impact on groundv^ater quality. Key elements of the 
monitoring program include: annual sampling QI 3 e.xisting upgradient wells, annual 
sampling of 6 existing downgradient wells, annual sarnpiiBg of one location at the spring 
discharge area, and proposed target anahtes based on the results of the OU3 RL 

.till gas 
LFGES ia the spring of 1991. The perimeter network of 22 gas monitoring probes v/i 

ii» r i \ n-a 

gas monitoring probes existing on the northwest perimeter of the Landfill prior to the 
OU6 Removal Action will also continue to be monitored to provide additional 
information regarding system performance and the migration of landfill gas. The 
LFGES is operated so that the concentration of m.ethane within the monitoring probes 
does not exceed 5% by volume. 

Data from both components of the OU3 monitoring program will support 
assessment of landfill conditions and LFGES performance as well as the need for 
improvements as provided fcr under the selected remedy, in addition, the data will be 
used to assess the site and ongoing acii\iiies during the periodic site review. In the 
future, if it is determined that the Landfill is responsible for unacceptable groundwater 
contaminatiori, the remediation of ground water at the LandSIl will be addressed under 
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that achieve adequate protection of human health and the envirorunent In addition. 
Section 121 of CERCLA establishes several other statutory requirements and 

established under federal and state environmental laws unless a statutory waiver is 
justified. The selected remedy must also be cost effective and utilize permanent 
solutions and altemative treatment technologies or resource recovery technologies to the 
masimium extent practicable. Finally, the statute includes a preference for remedies 
employ treatments that permanently and significantly reduce the volume, toxicity, or 

addresses hovv the selected remedy meets these statutory require 

rrote 

tuctmg Kemeaiai investigations ana teasibuity bu 
Under CERCLA (1988) indicates that protectiveness may be achieved 'by reducing 
exposure through actions such as containment, limiting access, or providing an alternate 
water supply. The remedial actions described for the selected remedy " îll permanently 
address the principal threats to human heaith and the environment for OV. 
through treatment to reduce the toxicity, mobility, and volume of land0 
contaimnent of landnll contents. Concentrations of contaminants of concern in the 
spring discharge area do not exceed preliminary remediation goals, so remedial action 
objectives for aquatic life have been achieved. The risks associated wit: 
activities at the Landfill will be addressed by the implementation of additional 
histitutional controls, if necessary. 

rs active 
implemented under CERCLA in appropriate circumstances. As provided by the 

to the NCP (55 Federal Register 8666, 8706 [March 8, 1990]): 

tacumes where hazardous substances, pollutants, or contaminants exist or 
will remain onsite, include land and resour* ""^ ^ " ^ '"''" " 

allowed under CERCLA (e.g.. Section 121(d)(2)(B)(ii) appears to contemplate 
such controls}. Institutional eontrois are a necessary supjslement when some 
waste is left m place, as it is in most response actions. Also, in some instances 

^csc^..iH 
process indicates no practicable way to actively remediate a site, institutional 
controls such as deed restricrions or well-drillmg prohibitions are the only means 
available to provide protection of human health. 



nstitutional controls are particularly suited for application at munidpal landfills. 
, as provided in EFA' 

or CERCLA Municipal Landfill Si 

r*ina m 11 ^ 
tne integnty ot me cap. 

s. tne major purpo 
Phe restrictive cove 

se cf deed restrictions 3s to pre 
rface 

,d vehicles; 
use. i 

implementation of oth 

iitionai deeo restnctjons may be required tor esieetiv^ 
technologies. The oennissible uses/hmitatipns for the 

k Compliance with ARARs 

state A R - ^ s which must 
location-specific, an '̂ 
Drovided below. 

s will be met by the selected remedy. Federal and 
5Prrjir?3i-« 

1-speciiic. r 

mic^i-Snocim 

« Coioraoo sntenm Orgsmc FolJ.tant atandards ii 
Segments 

(Cl 

ilirs ^ irom U L J inoicaies xuai nujic oi uichts stKouiars 
exceeded. Therefore, the selected altemative comolies with this ootential 

6 .501(c). 

revealed any 
the effect of the Act or its regulations. The selec 
with this potential A^AR, 

t would tngger 

National Historic 
.30Ub): 31 

Reservation Act (h ' is * 6 u s e § 470; 40 CFR § 

Studies of OU3 i 
the effect of this 
comply with this 

lave not revealed any historic properties that would 
Act or its regulations. The selected alternative will 
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Colorado Register of Historic Places, Colo. Rev. Stat, § 24-80J.iOL^ 

the effect of this .Act or its regulations. 
comply with this potential ARAR. 

^ Endangered Spedes Act, 16 USC § 1531, m..sm.i 50 CFR Fan 17; 41 

Studies of OU3 have not indicated the presence of any listed species that 
would trigger the effect of this Act or i\s regulations. The selected 

âms r ihrei Act, Coi 

Studies of OU3 have not indicai "d the presence of any listed species that 
id trigser the effect of this Act or its mm. 

alternative will comply with this potential 

• Executive Uraer on rroiection 
40 CFR § 6.302(s). 

mds. Executive Order 

ine U.S. ''ildlife Service does 
activities associated vrith 0U3 will adversely impact any wetland that may 
be present at or near the Landfili (letter dated June 6, 1991 from the U.S. 

regulations are not 
activities adversely impact any wetiands at OU3, the Executive Order and 

:): 

=• Conducting Remedial Investigation/Feasibility Studies for C"E 
;ipal Landfill Sites (EFA. 1991). 

EPA has provided guidance specifically intended to address the 
remediation of municipal landfills. In particular, the guidance ad 
the type of cover suggested for municipal landfills and recognizes 
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er as sufficient to prevent dermal contact v/ith landfill contents, ll is 
parent that EFA's municipal landfill guidance is not mi ARAR (see 
;::F, 4 0 CFB.. § 300.4CO(g){3)). However, as hu. Agency piidance, it tnay 
a TBC for OU3= 

Fotential Action=Specific AJLARs Pertinent to Operation of the 
jek Indi election System at OU6, as se 

ILA, V. 

G_as Collection System: 

e Gean Air Act, 42 I 
Quality Standards (N.AAQS) 

it A 

:tairsi 
area for sulfur dioxide, nitrogen dioxide, and lead, and a Bon-attainmsnt 
area for particulates, carbon ana ozone, k er. smce 

action, this requirement is relevant and appropriate. 

lution 

r similar gas rem isased on experience witn 
performance of the OU6 LFGES to date, it is m 
LFGES will qualify as a major stationary source, 
collection system should ever qualify as a major stationary source, the 

\t the. ?; 

sources in the Colorado Air Foliation Control 
potential /JLARs. 

» Colorado Solid Waste Disposal Sites and Facilities Regulations, 

These reguiatmns mcmoe requirements concerning explosive gas 
concentrations at solid waste disposal facilities. Section 2,2.5 requires 

explosive gas conceniratsons tor sond waste facilities and requires 
that the concentration of explosive gases must not exceed 1% by volume 
of air within facility structures or 5% by volume of air at the site 
bounda^>^ Section 2.4.4 provides that concentrations of explosive gases 
generated by the facility for solid waste disposal shall not exceed 5% In 
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)aientiai Al^AKs for the gas collection syslem. 

Condcnsg^e Management: 

^ RCRA Subdile C Requirements, 6 CCR 1007-3, 

The condensate generated from operation of the LFGES should not be 
a hazardous waste because it is not a listed waste and it is not derived 

the LFGES and past experience vrith bridfiil condensate^ it Is not 
e;cpected that concentration limits set forth in the TCLF rule will be 

of hazardous waste. Therefore, RCRA Subtitle C requirements shouid 
ARs, for the management of condensate. In the unlikely 

it (1) the condensate exhibits a characteristic of a hazardous 
waste, and (2) the condensate Is not managed in a manner excluded 
from RCRA Subtitle C regulation, requirements pertinent to the 
management of the condensate would be potential ARAJ^s. 

* Compliance wi.th Colorado Discharge Fermit System Kegulations, 5 
•P^ i-UWZ.-

in the event that management 
discharge to Sand Creek. 
10,000-gaIlon storage tank and 

of the condensate involved a point % 
condensate will be stored in a 
retd to a "* 

, as an Existing and New Sources of Pollution, 40 
55 red. Reg. 30082 (July 24, 1990). Ther^ 
will not be more stringent than federal regulations, which are potential 
ARARs since the condensate vrill be discharged to a FOTW. 

* Local Fretreatment Rules 

Section 121(d) of CERCLA does not require CERCLA response actions 
laws ("i.e., local 



ARARs). While local pretreatment requirements technically are not 
considered to be ARARs, the LFGES Is expected to coinp.ly with 

C. Cost Effectiveness 

The selected alternative is cost-effective in its approach to remediating landfii! 
gas, containment of landfill contents, and restricting access to the sile. The OU3 
monitoring program will allow assessment of the conditior^ at the Laiid^il relative to (1' 
groundwater contamination attributable to the site and (2) acoimulation and migration 
of landiiil gas. The analysis of sampling data collected will allow for cost-effective 
decisions regarding any fiiture improvements that may be required for the remedial 
systems. Total capital annual O&M, and present worth costs for tbe selected remedy 
are $3,170,000; $240,000; and £7,283,000; respectively. However, if implementation of 
additional institutional controls are necessar/, capital costs for the selected remedy are 

to be hisjber tl 

O. Utilization of Fermanent Solutions and A! emative Treatment (or Resource 
ry) TechnoJogies._to_ihe..M.aximum.. Extent Praciicable 

The selected remedy utilizes permanent solutions and treatment technologies to 
aaximum extent practicable for the 4Sth and Holly LandSlL Specifically, the use oi 

the LFGES io e.^tract and treat landfill gas results in a permanent reduction in methane 
and concentrations of COCs in landtlll gas through thermal destruction. Condensate 
generated by the operation of the LFGES will be treated by a FOTW. Because no hot 
spots were located within the Landfill, it was considered irapractical and umiecessaiy to 
remediate landtill contents. Direct contact with landfili contents will be eliminated by 
containing the refuse beneath the landftU cap. 

Of the altematives that are protective of human heaith and the environment and 
comply with ARARs, EPA believes that the selected remedy provides the best balance i:r 
teniis of long-term effectiveness and permanence; reduction in toxicity, mobility, or 
volume achieved through treatment; short-tenTi effectiveness: implementability; cost; 
the statutory preference for treatment as a principal element Overall protection of 
human health and the environment, and long-term effectiveness and permanencs we 

most decisive criteria in selecting Altemative 3 as the ujreferred rem 

selected remedy otters greater overall protection ot human fieaith ano 
environment than afforded by Altematives 1 or 2 because future potential exposure 
pathways for ground water are addressed through additional institutional controls, as 
necessary. Altemative 1 would not be protective of human health or the environment. 
The preferred altemative provides the greatest long-term effectiv'eness by including 



provisions for future modifications and improvements to the LFGES and soil cover 
system as required during the nosmal course of 0^-M activities. The seleatd remedy 
and Alternative 2 are essentially equivalent with respect to the evaluation of compliance 
with ARARs; reduction of toxicity, mobilir/, or volume; short-term e^ectiveness; and 

gas, landSll contents, or groundwater exposure pathways; nor would it employ uny 
treatment options that would reduce the toxicity, mobility, or volume of contaminants 
the media of concern. Alternative 1 is also not likely to be administratively feasible. 
Tne additional capital expenditure for the selected alternative associated with 
implementation of additional institutional control, as necassary, is not expected to be 

2. 

blem 

The selected remedy satisfies the statuton-' preference for traaiment as a principal 
element and is fiilly cotisistent with the NCF. Operation of the LFGES to extract and 
treat landnll gas addresses the principal threat posed by landfill gas. Tne LFGHS will 
reduce the potential for explosion and inhalation hazards by mitigating the migration and 
accumulation of landfill gases. Combustible an'-' toxic components of the landfill gas will 
be permanently destroyed through thermal destmction by the fiare system. Condeasate 
generated from tbe extraction of landfill gas wilt be treated by the Denver Metro FOTW. 

The size of the Landfill and the fact that there are no on-site hot spots that 
represent the major sources of contamination preclude a remedy in which contarn^nants 
could be excavated and treated effectively. However, hazards associated with exposure 
to landnll contents will be rrinimizgd through containment by maintaimng the soil cover 
system. Groundwater contamination attributable to the Landfill is not considered to be 
a principal threat, and potential exposure pathway's for ground water have been 
addressed to the extent practicable. 

ng on-site, a 
review will be conducted eveiy five years after commencement of remedial action to 
ensure that the remedy continues to provide adequate protection G 
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AFFENI5IX A 

SUMMARY OF INSTITUTIONAL CONTROLS FOR OU3/OU^ 

Al 



in rlace 

Control 

:equircs implementation of m 
fsiem; restricts actlviiies to the extent that 

reauires continued maintenance ot resoonse action. 

Allows access to CFC property by BN, L! and EFA in 
order to allow such parties to conduct OU6 removal 
action on CFC property; restricts present and future 
activities on CPC property which would interfere with 

Consent for Access Frovides access for Response Actions to be conducted 

property. 

Freclades activities at site ths 
response actions, unless approved by 

State of Colorado's Office of \ Precludes permitting and construction of v/ells In 
State Engineers, State Board j areas of known contamination. 
of Examiners of Water Well 1 
Construction and Fump 
Installation Contractors 
(revised effective July 30, 
1988), Rule 10.2.2 



Table A.2. Available Supplemental InstUuilonal Control. 

cut 
Control institutional Contro 

Commerce City Zoning Limits the types of development allow^ed in the CERf 
I props 

Commerce City Zoning "1-3" Frohibits residential development on CPC property, 
v/ells serving the 

residential develoDmenl. 

snins "I--2" Prohibits residential developioent on Buriington 
Northern property, and consequently prohibits watei 

It, 

Denver and Commerce City Requires title check and review of proposed 
subdivision by various government agencies which 
should disclose -̂ ny recorded infonnation relating to 

hazards disclosed therein. 

Regulations 
sampling in order to prevent use of 

unnotable water, if anv, under the Site, 

Juilding 

Juiidins Code 

Requires soil borings and/or excavations to determine 
content of soils under proposed development site; 
prohibits issuance of building permits where 
dangerous conditions exist. 

Subdivision of anv existing or future Uruiateral Order or Consent 
/Kecording oi 
iients in disclosed by any title search required by the 

Subdivision Regulations and inform reviewing 
agencies of the prior use of the Site as landfill an* 
anv existins; methane hazards. 
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aDle A,3. leoieon itro 

Ccntroi 

turtber L. 
pursuant to CERCLA § 106 

CERCLA's § 122 

Correspondence to Colorado 

govemments requesting 
designation of Site as 
Interest" under the Land Use Act 

Institutional Cootrol 

May ser%̂ e itself as instituiional control an 
provide airther use restrictions agains 
owners as necessary for response actions 

msy serve itseit as instituti 
provide further use restrictions against property 
ô -vners as necessary for response act.ions. 

To obtain a designation of the Site as a "Area 

requiring all potential developers to obtain a 

the Site. 

Commerce City and/or Denver 

Lasement in Gross 

Statute/filing of appropriate 
notices mth Denver and Ad 
Countv Clerk and Recorder 

To adopt well bans. 

development of property. 

any pou 
property to provide notification of any proposed 
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